should know
Silicon

about The

Fnendly Advie

Learning about how things work will save
time, increase efficiency, and earn Glory
and Praise

* Your SciCo is NOT an expert, so don't let
them waste too much time theorizing, page
a real expert

* Obey the Silicon Pager Carrier (lest you
end up being one ....)
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Introduction

sl | ‘ B LOO (1 layer)
- 6 ¢ wedges (0-5) x 2 Barrels

CDF ” Slllcon 4 ("East and West") x 4 Ladders

bt - LA0,11W0-5] L[0-3]
—rses.  Layer 00 »  SVXII (5 layers)
SRy - 12 ¢ wedges (0-11) x 6 Bulkheads

(0-5) x 5 Ladders
- SB0-5]W[0-11] L[O-4]
ISL (2 layers)

- 6 0 "wedges" (0-5) x 6 Bulkheads
(0-5) x 5 Ladders

- IB0-5]W0-5] L[0-4]
Total: 722432 channels, sharing
same DAQ

» One of the biggest Si beasts
currently on earth

SVXI. 3| » Lives dangerously close to the
. ~ 64em . : beam (~1.3 cm for LOO)
» CANNOT BE ACCESSED!
» Needs to operate until 2009
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CDF Silicon Operations Group

Jason Nielsen

e

.

/ RADCo detector

David K. Clark
SPL Florencia Canelli (UCLA),
Paul Dituro (Rutgers),

X . Stan Forrester,
MClln PClger' CClr'r'ler' Jared Yamoka (Rutgers)
DAQ

Cool

Mircea Coca , Ricardo Eusebi , Eva
Halkiadakis , Andy Hocker , Andrew
Ivanov, Matt Herndon, Rob Napora,
Reid Mumford

SRC Ben Brau (UCSB), Pete McNamara
Julia Thom, Reid Mumford, Steve Nahn

+

(retiring) Rainer Wallny, Henri Bachacou (SVXMon), Tara Shears

* (SiliMon), David Stuart (Software
Andy Foland (SRC), Lester Miller (SRC, tools), Lester Miller (Software
retiring) , Sal Rappoccio (SRC), tools) Igor Volobouev (SVXMon,

* Have currently seven main pager carriers retiring)

* The Main Pager Carrier is a rapid-response '‘Generalist’ - can draft pager carrying 'Specialists'’
+ RadCo and Cooling Experts are special -called by CDF shift crew in parallel
* The SPLs are backup to the Main Pager Carrier - some decisions need to be deferred to the SPLs

Shift Crew calls Main Pager Carrier in all cases, RadCo and Cooling Expert in addition
for cooling and radiation incidents, and the SPLs if any is not available.
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Introduction: Safety is #1!

The silicon detector can be permanently damaged by:
A. Powering (STDBY or ON) without adequate cooling
B. Large charge deposits (from unstable beam) while ON
C. Incorrectly powering
D. Exciting 'Wire bond Resonances'

We minimize chances of incurring such damage by:
A. Employing PLCs to monitor status of silicon cooling

B. Employing various loss monitors to determine beam
stability

C. Employing “clever” monitoring/control software and
hardware (a 'resonance buster' board)

And as a final mitigating factor:
We rely on YOU to help quickly spot potential dangers.

15-Jul-04 Online Silicon SPL
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Silicon's Dramatis Personae in the Control Room

A LV and HV Control System which talks to the IFIX slow control system:
' The Power Suppy GUT'

A system to monitor currents - IMON

A (rather involved) cooling safety interlock system which talks to IFIX but
also provides three independent
'Sono-Alarms’ and two CRASH BUTTONS

A system to monitor radiation levels providing another ‘Sono-Alarm’ ->
Andy's Talk

8 bOfibOx (in collision hall) and 9 bOsvx0Ox (in 15" floor) readout crates,
with two dedicated SRCs (silicon readout controllers) in bOsvx02 (SVX),
and bOsvx06 (ISL+LOO0).

A system (a ‘consumer’) to monitor the 'digital’ integrity of the incoming
data: SVXMon -> CO's job

A system (a ‘consumer’) fo monitor the ‘analog’ integrity of the incoming

data:
SiliMon -> CO's job

15-Jul-04 Online Silicon SPL 5
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Monitoring: Where Stuff is at

A. Silicon Cooling... overall status from
- "Process Systems Alarms" summary
- Cooling Sono-Alarms

Radiation Sono Alarms

_——a

(from 1FIX)

Online Silicon SPL 6
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Monitoring: Where Stuff is at

B Beam Losses C. Power Status
_ - _ HV Summary and Global Alarms
Beam losses from ACNET IMON
- TevMon web page - PoWer Supply GUT

-------
nnnnnnnnnn

,,,,,,,
e {
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Monitoring: When All is Good

4 EIGh
(quiet)

» Cooling in good shape

Obey TevMon, ACNET Losses, ST_TEST1 and SI_TEST?2
plots (put in e-log)

> Beam is stable

IF I ond. [ ond. Il on Global Alarms Sum'ry

» Powered wedges OK

15-Jul-04 Online Silicon SPL 8
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THOU SHALT NOT OPERATE SILICON
WITH BEAM UNLESS.....

The electron lens is on
- Monitor w/ ACNET variable T:L1COLI
There is "normal” DC beam in the machine
- Monitor w/ ACNET variables , C:BOPAGC and C:BOAAGC gated on abort gaps
- No sudden unexplained longitudinal growth of beam (T:SBDMS)
- No sudden unexplained change in luminosity (AC:BOILUM > 10%)
The Tevatron Radio Frequency (RF) system is stable

- Monitor w/ ACNET variables , T:RFSUM and T:RFSUMA is?gmeori:afr?zizd,
The Tevatron losses are minimal and stable in TeVMon (see later)

- LOSTP,LOSTPB < 20 kHz, ALOSTP, ALOSTPB < 2.5 kHz/hour,
No persistent spikes > 25 kHz
The Beams Division is not doing any “harmful” parasitic studies
- When in doubt, page Silicon
Silicon stays in STANDBY between stores unless Beam warrants “"OFF"
- Avoid excessive power cycling & associated thermal stresses
- Hints that STANDBY safer than ON, but that STANDBY may not be fotally safe

No silicon use in DAQ/trigger tests without permission from silicon pager
(this includes L2TORTURE!).

15-Jul-04 Online Silicon SPL 9
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TevMon Beam Conditions Monitor

— @ CDF Tevatron Monitor - O x

31-Oct-02 11:58:53 TeviMon mmp&Efnal.gov

Monitors ACNET variables for silicon safety

One cell for each criterion in ACNET checks - plus one cell for overall
decision on SVX Warning/Danger!

PINK signifies WARNING - find the reason for the warning using
ACNET. Silicon can continue biased unless warning text instructs
otherwise.

RED signifies ALARM - put DAQ in HALT and put Silicon to STANDBY
unless warning text instructs otherwise. Have SciCo call MCR, page
silicon.

Before turning on silicon after scraping, OBEY TevMon.
TevMon is an essential process
- check the time stamp o make sure that it is updating

- Has web output at http://b0dapb1.fnal.gov/~cdfdaq/tevmon.html

15-Jul-04 Online Silicon SPL 10
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Radiation Problems ("EEEEEEEE")

For SVXRAD plots, follow RADMon run rules.
On alarm, page Si:218.8227 and RadCo: 266.2713

IF any of the silicon specific ACNET variables are out
of range (see monitoring ACE instructions) or
otherwise indicate unstable beam conditions

Ask SciCo to notify MCR crew chief and find out why
Meanwhile page silicon: 218.8227
Lf you fear for safety of silicon: use HY Summary

button to bring fo STDBY
(will take a few minutes) ACKET| | iFTx [l re VMo
//
wn 4] AcNET S1PS
Also see next Talk GUI

15-Jul-04 Online Silicon SPL 11
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Anatomy of Si Power Supply System

16 CAEN crates with 6-10 power supplies
Crates < svxinter (MVME) via CAENnet
svxinter < PS GUI, bOfibxx (OFF —STBY)
PSGUI « IFIX

PSGUI

Each Power Supply (PS) powers:

*One Portcard (2VDOIM, 5VDOIM)

‘Up to 5 ladders which each have:
*AVDD - Analog Low Voltage
-DVDD - Digital Low Voltage
‘BIASO - Bias (high) Voltage
‘BIAS1 - Bias Voltage (ISL only)

STANDBY == 2VDOIM, 5VDOIM AVDD,
DVDD

f I s , R I. i
LT A ) D S

"SR i 2 S .

| Emsamee-

|| -

Ethernet,
smartsockets

ON == STANDBY + VBIASO (1)

15-Jul-04 Online Silicon SPL
wallny@fnal.gov (Rainer Wallny)
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Quick SI-PS-GUI Tutorial

Check this——ugive

IS
counting
down few

times/shift

Message window
reports problems[

(e.g. trips) and
global actions

(e.g. power ON of

all silicon)

swrinter.fnalgoy

: DAQ
COMM TRANS

ol ciown left mouse button and drag to move this Window
Double click left mouse button 10 [un]shade this window

[SvX B1 [ S¥K B2 [SVX B3 | SVX B4 [ SVX BS |
|

ISL BO [ISL B1

Hi
COOL; |[°[”2|13|"Fl

Status

Biasv (V) vOSet (V) | (uA)

Imax (ua)

Bias¥l (V) ViSet(V) 11 (ua) 11 max(ud)

Status Bits 15.0

& Coorce
buttons
power more

— than just one

Use GUI to
recover

Device
Chand @ On ) Off () Standby 473 | 480 | 00 [ 5000 | 452 | 450 00 [ 5000 | 8003 8003 8003 80033
Chanl @ On o off standby B35 [ a0 | oo [ 50000 | s0g [ a00 20 [ so00.0 | 8003 8003 {8003 AO03}
Chan2 @ On 0 Off Cistandby 437 | 500 | 150 [ 5000 | 449 | 450 00 [ s000 | 8003 8003 {8003 8003}
cChana @ On O Off Cstandby 1110 [ 1100 | 00 [ s5000.0 | 800 [ 804 00 [ so00.0 | 8003 8003 8003 8003}
Chand @& On O Off O standby 422 [ 420 | oo [ 5000 | 483 [ 480 50 | sonao | 8003 8003 {8003 8003}
PC ® 0n ) off R [ setBiasVoltages | [ setBias Currents | 0003 8003 8003
Reset Trips | Set Ramp Rates | SetMaxB\S V.. | SetBIAS Curr.. | SetDVDD/AVDD C.. | Load CAENvol.. | Load CAEN.map | Load powerse

Mon Jun 16 15:04:32 COT 2003 Interlock S Device Status
Mon Jun 16 15:04:32 CDT 2003 Interlock S B4
Mon Jun 16 15:04:32 CDT 2003 Interlock S BS | | (ksta @0 CROET Aty
Mon Jun 16 15:04:32 CDT 2003 Interlock SV BZ is | ISL Rulkhead 5 ® On 1 Off (7 Standby
hon Jun 16 15:04:32 CDT 2003 Interlock S%X B is e .
Man Jun 16 15:04:32 COT 2003 Interlock 5 BO i3 en | ISL Bulkhead 4 ® 0on 1 Ooff ) Standby
Mon Jun 16 15:04.32 CDT 2003 Interlock ISL B4 is enahl : e
Mon Jun 16 1504.37 CDT 2003 Interlack ISL B3 is enable || 15 BarpatiEass @O DT standhy

Jun 16 15:04:32 COT 2003 Interlock 15L BS is enahled LoO @ On ) Off 2 Standby

n Jun 16 15:04:33 CDT 2003 Interlock ISL B1 is enahled
ton Jun 16 15:04:33 CDT 2003 Interlock ISL B2 is enabled SVK ® On 1 off ) Standby
hMon Jun 16 15:04:33 CDT 2003 Interlack ISL BO is enahbled
Mon Jun 16 15.04.33 COT 2003 Interlock LOD EAST is enabled <l =00 RO Eistaddly
Mon Jun 16 15:04:33 CDT 2003 Interlock LOO WEST is enabled POWER @ on i Off 1 Standby
Mon Jun 16 15:04:33 CDT 2003 IFi% - success: Silicon OM -
Full status “ Exit

adder frips
(Use iFix

ISL

Wedge by wedge sta

= STBY

green = ON

\ T
gelec

N\
t particular wedge by

mostly)

clicking on appropriate”pie

red = OFF s/b ON black = OFF s/b OFF

Online Silicon SPL
wallny@fnal.gov (Rainer Wallny)
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Si Power Problems/Trips ("Tweet")

IF - .or'.- .or'.- on Global Alarms Sum'ry

- During OFF—STBY, will clear themselves...
+  Else follow Recovery procedure

syxinter.fnal.gov paa D [Loo w [LoD E [svx BO [SVX E1 [SVX B2 [SVX B3 |SVX B4 [SVX B5 [ 1S

CONN TRANS TRIP
nextup.date:q'com. (& 0f1fz[3[as/6[7[8[a 0[]

Device Status Bias¥ (V) VO0Set(V) |1{ua) Imax (uA) Bias¥1 (v ViSet (V) 1IN

Lo ) On o OFf @ Standby 2.0 IT 0.55 IT 8003 $8003 8003}
L1 ) on o Off @ standby 1.3 IT 1.04 IT 8003 8003 8003}
L2 1 On 1 Off @ Standby 18 IT 12.0 lm
L3 1 On 1 Off @ Standby 13 IT 0.a1 IT
L4 ) on ) OFF ® Standby 18 | 20 | oo | so0m |

PC @ On ) Off | setBiasVoltages | | setBiasCurrents 0002 §8003 20033

Device Status

Aug 22 13:10:07 CDT 2002 success: Loading CAENvOIts.dat :
U Aug 22 19:37:45 CDT 2002 IFix - success: LOD ON a
hu Aug 22 19:36:34 CDT 21 g| oo = = o ey
Thu fug 22 19:38:43 CDT 20 SVX Bulkhead 5 ) on O OFf @ Standby
Thu mug 22 19:39:22 CDT 20
Thu fug 22 19:40:11 CDT 20 SvX Bulkhead 4 ) Off @ Standby

Thu Aug 22 19:40:27 CDT 20
Thu Aug 22 19:41:31 CDT 20|
Thu Aug 22 13:42:22 CDT 20
Thu Aug 22 13:42:36 CDT 20
6:43 CDT 20
T332 CDT 200z
G:20 CDT 2002
810 CDT 2002
0:20 COT 2002

IFix — success: SV Barrel 1 to STAMNDEY
IFix — success: SV Barrel 2 to STAMNDEY
IFix — success: SV Barrel 3 to STAMNDEY
IFix — success: I5L to STANDBEY

1 1 9 2 2 4 2.2
2 o 2 5} 1 =
0 5 o
3 Bl 3 S 11 50C)
4 4 [ g0
WEST Loo EAST BO SN Bl
1 1 @
2 o 2 0
i 1
3 3
4 4
BO IsL B1 B2 IsL B3

* Wait for confirmation of your actions from

+he scroll down window If the same device trips twice or more

waliny«rnal.gov _ during your shlfT page Silicon (2188227)



CAEN crate communication failures (aka crate

] ° ° []
/P
Hockerization')
1. IFIX alar'm/Tr'igger' lnh|b|’r He Who Used to Hocker the cr'afei{. _
L OwyY L oWy HIGH HIGH
DEVICE DESCRIPTION ALARM WARNING CURRENT WALUE WARNING ALARM IGHNORED?
ol POVYER SUPPLIES (see GUI
PS-TRIP This field filled at alarm time (] o 1]
Po-al ARk Crate 5 communication failure AL SRR 1]

2. Note crate number

3. If running w/ silicon, bring run to HALT state

4. Go to rack 1RR346G (easternmost row of racks in 15 floor counting room)
5. Plug in reset power supply (labeled with a big tag)

,} FOR 5V SUPPLY
P PO REET Sncan

6. Press crate's reset™button for 1 sec
7. Wedges in the crate are now OFF, return to ON or STBY with buttons on IFIX HV page

8. After trigger inhibit clears, RECOVER and RUN

9. Unplug the reset power supply Soon ’f\f"oc e rization
10. Make note in e-log, page silicon if there are problems or if in doubt.  Automatic
15-Jul-04 Online Silicon SPL 15
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The Big PiC‘l’Uf‘e (not for the faint of heart)

b0Odap43«—GuiSpy”

7y CAEN
“TempSpy” RT S erver < control /
IFIX IlOdeS monitoying GUI
— A
11 £) “Temp Out”
Global Alarms Page [¢ Alullon
“PSMon”
HV Summary Page v
S
A
“PSMon” > \%
X
P « serial link - SVXIICON 1 ) CAEN
) : n control /
L t monitoring
v €
C Quadlog — |
A A A
interlocks
[flows, temips, valves, etc.
- v CAEN
SILICON L, ~ control /
15-Jul-04 ilicon SPL monitoring

wallny

nal.aov (Rainer Wallny)



Detector on-board coolmg

* All material is very light (it's meant to be that way)

« Highly integrated ASICs do a lot of complex tasks
and dissipate a lot of power (try touching your
desktop CPU with its whopping fan on it)

=> Cooling is essential else the silicon turns into molten
sand within minutes (it has happened before -
not to CDF)

* Have a highly sophisticated hardware interlock
system in place to do ‘the right thing' - but need
YOU to verify it actually happened.

15-Jul-04 Online Silicon SPL 17
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Interlock logic at-a-glance
) @sm INTERLOCK STATE sterocs

Silicon Menu

SVX Cooling

GLOBAL FLOW TRIPS GLOBAL CAEN PS TRIPS

- . YEH!
i

. NEH !

EAST TRIPS

e l sono-alarm

BHE1

BHE3 ACTIVE

Detector SVX LOO .
Min. Temp 9 c f 5 C SYXTrib Ack h CIear latCheS \
Max. Temp 25 C 9 2% C 9 C
L0O Trip Ack
OK to flow? OK t 0
SVX Flow Monitor SVX Manifold | Trip Temps | Dew Points SVXILOO Temps 0 power ¢
15-Jul-04 Online Silicon SPL 18
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Cooling Problems (“OU OO" or "EEE")

-. .

Il T s

e

' (Loud, High

* {

.~ Pitched screech
and at least one

*Page 218 8227 (Si Pager) m LED Off)

‘Page 218 8626 (Interlock Pager)

*Call Cryo and ask what happened
IF THE COOLING FLOW HAS STOPPED:
*Check Si PS GUT:

-Verify that relevant detector

was turned of f by interlock
system
“TRIP ISL BO W2 External Trip”

-IF persistent (1 or 2 ok) "ALERT" .or.
"ILLEGAL" messages (check time stamp):

Mnn Jun 16 15 04 3z CDT ZDDS Interlock 5% B3 is enabled =
kon Jun 16 15:04:32 CDT 2003 Interlock WX B4 is enabled ig
kon Jun 16 15:04:32 COT 2003 Interlock 53X BES is enabled i
kan Jun 16 15:04:32 CDT 2003 Interlock 5% BZ is enabled :
kon Jun 16 15:04:32 COT 2003 Interlock 5% B1 is enabled :
on Jun 16 153:04:32 CDT 2003 Intetlock SWH BO is enahbled §§
Mon Jun 16 15:04:32 COT 2003 Interlock 15L B4 is enabled -
tdon Jun 16 15:04:32 CDT 2003 Interlock I5L B3 is enahled §§
ran Jun 16 15:04:32 CDT 2003 Interlock ISL BS is enabled o 2
s 16 15:04:33 COT 2003 Interlock ISL B1 is enabled i
kon Jun 16 15:04:33 COT 2003 Interlock I5L BZ is enabled :
kan Jun 16 15:04:33 CDT 2003 Interlock ISL BO is enabled :
Mon Jun 16 15:04:33 COT 2003 Interlock LOO EAST is enabled :
tdon Jun 16 15:04:33 CDT 2003 Interlock LOO WEST is enabled §§
kan Jun 16 15:04:33 CDT 2003 IFix - success: Silican OM I
w| -

‘ 1 1 T AR ]
— — P P D o S

OR IF IN DOUBT (i.e. GUT hung/unresponsive):

Hit the Silicon Rack Power
Crash Button
15-Jul-04
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Useful iFIX pictures

cdiGblAlarms_vnode. grf [_[CIx] SVX_ALARMS_D. gif L[] SVX_TEMPLIM.gif
Hode. 0I0DO00CDO0000E0DO0OLCD0000L0N000E000 HB count E|
12116103 LUG'N vore acarus: [ HE QUoD0000ouaoonE00na0ounniunuIoninm  176251.02 M TegE M SVX A I A RMS _CLOSE | TEMPERATURE TRIP LIMITS (OC) Silicon Menu
m 00:31 PM Lssm e nm s
GLOBAL ALARMS B3  J — et AL SVX Cooling
LOW  LOW HIGR __ HIGH {B% patient..) ISL Cooling
cot |-° cmu [ PEM DEVICE DESCRIPTION ALARH  wARNING CURRENTVALUE L iDRR . IoW  IGNORED? sw
H SVX POWER SUPPLIES (see GUL
o o offo s oooffooccooo o fo o offo o ofo o ofoow o o PS-TRIP This fleld iled atalarm time oK NO
. PS-ALARM This field filled at alarm time oK. NO SETTABLE CURRENT
o o off o s5s off o o o o o offo 9 offo o ofo o ¢ SV INTERLOCKS
1301 Bulkhead East #1 Interlock oK NO LS RIS
o o o o o c1302 Bulkhead East #2 Interlock oK NO
SVX ’—| CMP BSU BSC CPR CHA PHA c1303 Buikhead East #3 Interlack oK NO
I H ] X [ 2 C1304 Buikhead West #1 Interiack oK NO L ik SETTABLE CURRENT SETEILE EURREN
% 1 Q0o 4w o o o offo o offo 1w off2 o 2fQ0 0o o c1305 Bulkhead West #2 Interiack oK NO LIMITS  LIMITS LIMITS  LIMITS
c1306 Bulkhead West #3 Interiock oK NO
oo oo o oo o oo o oo o0 0 oo o Cissn S Temperature UperTip o o DOIMs a0
c2352 ISL Temperature Uker-Trip oK NO
cass2 LD Terperature Uber-Trip oK NO
o [
ISL CCR |J WHA = PSH o SVXFLOW LOOPS PCwiA_2 Hybs
I ] 1 FT-BHETSUR Sulknoad East #1 Supply Flow 25 27 0 1pm 48 so no y
o o 2 oflo o oo o o FT-BHE2SUP Bulkhead East#2 Supply Flow 25 27 24 lpm 48 50 NO
? FT-BHE3SUP Bulkhead East #3 Supply Flow 25 27 31 Ipm 48 5.0 NO
o | 132 o 2 oo o o bow o o FT.PCESUP Port Card East Supply Fow o 32 s Ipm i s NO DDRs
FT-BHW1SUP Bulkhead West #1 Supply Flow 25 27 25 lpm a8 s0 NO
FT-EHW2SUP Bulkhead West #2 Supply Flow 25 27 50 Ipm a5 s0 NO
0 o o FT-EHWaSUP Bulkhead West #3 Supply Flow 25 27 21 lpm 48 5.0 NO
LOO PSM 2 I} cam i PTM |5+ FT-POWSUP Port Gard West Supply Flow 30 a2 2.0 Ipm a8 50 NO Download Download | Download |
o | & 0 |2 JII‘, o o ollo o o BHE 1 Pressure at COT face a0 a0 psia 120 13s VES
~ < - PT-COTBHE2 BHE2 Prassure at COT face 4.0 6.0 12.1 psia 13.0 13.5 NO Default
- P R - PT-COTBHE3 BHES Pressure at COT facs 40 68 10.8 psia 13.0 13.5 NO eraul Default Default
0 50 0 257 120 0 0 Qo 5 0 PT-COTPCE PCE Pressure at COT face a0 60 70 psia 130 135 NO
PT-COTBHW1 BHW1 Pressure at COT face a0 50 121 psia 130 13s NO
TOF il = 0 NH o | PT-COTBHW2 BHW2 Pressure at COT face a0 a0 115 psia 120 13s NO USING USING USING
PT-COTBHWA BHWG Pressure at COT face 40 50 11.0 psia 130 135 NO
= = PTCOTPGN PG Presaire at GOT face S0 58 72 psm 130 7as o INTERNAL INTERNAL INTERNAL
0 a1 0 0 0 o0 0 0 0 o 5 SUXCOOLING TRIP LIMITS
A N N HBM VoI FT-SUPFLY Flow To Detector 350 400 425 Ipm 650 700 NO RIS IRIGICMITS
0431 0 0 0 oo 0 O N e LT-AIRSEP Air Separator Level 150 170 8.8 in 280 250
PT-AIRSEP Air Separator Pressure os o7 12 psia 2.3 25
PT-CHSUP Chiller Qutiet Pressure 200 =220 255 psia 280 300
PT-CHRET Chiller Iniet Pressure 30 a2 42 psia a5 5.0
TE-CHSUP Chiller Outist Temperature -10.0 62 C 50
TE-CHRET Chiller Iniet Temperatura -10 -0 55 T 30 20
DPT-FILTER Alcove Filter Pressure Drop 00 04 psia a5 40
I8 conm T Cnntont Cancisiin o= 10 2o usiem a0 =0

catvSummary_vnode.gi [ 0 COOLING G BEE FLO_WONITOR o
12/16/03  ———————————————————————————— 10:04:43 PM
10010 ISL Fl
S e . % @SVX FLOWMONITOR _tii | ecers] serie
SVX Cooling System
CHANNEL SUPPLY  DEFAULT FLOW DPT P_COT  RET_TEMP  LOOP TEMP
VAVER e
EAST:
BHE1 % 80 % 3.0 lpm 10.6 psid 13.1 psia -120C
Detector | _SVX__ | ISL__| L00 BHE2 7% % 75 % 29 bm 102 psid 123 psia 1.3 °C
COT TOF 100 SVX ISL CMU CMP CMX BMU CES CPR CCR CSW NSK CSX CSP BSUTSU CEMCHAWHA PEM PHA PSK GAM CLC MNP BSC RPS Min. Temp 6 c 6 ¢ 6 c BHES 80 % 801 Siillpr B8 psld j10:91psia 08 °C
| Max. Temp. 6 C g c -3 ¢ LOOE 45 % 45 % 2.9 lpm 11.0 psid 12.7 psia -38 °C
PCE 65 % 65 % 38 Ipm 02 psid 7.0 psia 88 0C
FLEETR PT_DETERET 60 psia
259 psia EV_DETEBY 100 % PT.DETESUP 263 psia
Te crste Air Sopertor . E psi
et WEST: boumeons
BHW1 80 % 80 % 29 Ipm 9.8 psid 12.2 psia -08 9C
BHW2 80 % 80 % 30 fpm 91psid 113 psia -06 °C
H BHW3 80 % 80 % 3.1 Ipm 8.8 psid 11.0 psia -0.1 0C
(PV_cHsuP TE_LINESUP 54321 12345 LOOW. 80 % 80 % 28 lpm  106psid 123 psia -04 9C
- L S 63 ¢ LLLLL Supply Manifold LLLL o
COT TOF 00 SVX ISL CMU CMP CMX BMU CES CPR CCR 5K P B CEMCHAWHA PEM PHA PSH GAM CLC MNP BSC RPS parT FLTER] ® _EEL'_ Pew 90 % 90 % 4.0 lpm 0.0 psid 7.2 psia 95 °C
Pt PT_DETWRET 60 psia
‘ EV_DETWBY 100 % PT_DETWSUP 266 psia
DEIONIZER PART. FILTER DA SVX Flow Monitor | SVX/L00 Temps. _| p
LA L TER F}ZS;JP‘P;;‘/ 2021 ysmiem Datestor SVX iSL Lo
i Temn 6 c 6 c 6 c
04 PSID e Temp s < s ¢ 3 e
SERVER:ON . . .
Trip Temps PLC Status ‘ SVX Interlocks | Dew Points ‘ SVX Press. SVX Flows ‘ SVX Valves S:DRIVE SVXManifold | SVXInterlocks Trip Temps Dew Points SVXILOO Temps.
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Quick IMon Tutorial

- We need your help
monitoring these

currents, which may §yxw.. BO BI B2 B3 B4 B5

SI ”a/ Imml”e”f Layer 0123456789 1011@uip2iCGhérnd 7 8 9 101 I@uip2tChérnd 7 8 9 101 utp2:Chdrned 7 8 9 101 i@utp2tChdnnd 7 8 9 101 [@uip2tCGhénnd 7 8 9 101 I0utputC

dg o NNNNNNNANNAN AR RN A AARNA RN AN AAR RN AN NN NN AN NN
anger fo the woo ¢ INNNRNNANRNN RRNARRNNANNN RRRNNARRNRRN RARNNAR RN AR NN ARRNNARRNN ARNARRNNAR]

silicon. e e e e e

>N NANNNERANANARNANERRN ANNEAE NNNANNNNNENE NNNNNANNNENAN NNDNEEED EB ENN

Tracks currents * HNRRNEED BN NUNERNNERNNEANANEN NERANEREANRENNNENNNNNNNRNNNENAEE HON DDD
f b o INRRNRERUNERRUNRRANRRANE AR AN RN AR RA NN ANRAANR NN ANERRANNA

or €XP€I"TS Y e | e e e e

co lOf‘ ey W e e e e e e e
> IRRNRRRER R AR NN RN AR RN RRRERRCAEER ANRERRRNREN
- GREEN = Normal + INIRNERERERRRRRRRRRRRRNR ARRRRERRRRNR AN INR ol | ]

-W i o INNNRNERERRR NN RN AR RN RRRERRRANRER ARRRRRRNREN

= vvarning s/ NNNNERRNENER AR AR RN ANAN RN AN RAANER ANAANRAAAA

- PINK = Alert > NN AR RN AR AN RN RN RERARCER ANRRRRENREN

. > INRRRRRERRR AR RN RN AR RN RARERRCANRER ANRRRRRNREN

- RED:= Tr‘lp « INRERRRERRR RN NN RN RN AR RN RN RURERRRNRRER RRRRRRENE N
- BLACK = NOT 2V Port Car®V  Port Car®V  Port Car®V  Port Car®V  Port Car®V  Port Card

Powered pore IHRRERERRRERRRERERRRREER RERERRRERERE RRRRRERRRRRAERARERRRRRRRARRRRRNRREND

5V 5V 5V 5V 5V 5V

Instructions for restarting iMon are above the silicon terminal
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Ace's TMon Responsibilities

* Aces should respond to any IMon cells that have
turned pink during data taking only.

* When data taking begins, Ace needs to unmark all
IMon cells.

» If cell is pink during data taking, ACE should:
- Note the ladder and current which has latched.

- Unmark cell.
- If it turns green, document in e-log, nothing more.

- If it again has turned pink, talk to CO and see if latched
ladder was correlated with errors (red in SVXMon CellID
Status Map)

- If so, have DAQ Ace perform HRR if it has not automatically
occurred anyway.

- Unmark the cell, wait a few minutes and plot and paste the
history into the elog
- If ladder stays pink after unmarking and HRR, page
silicon pager carrier 218 8227.
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This guy knows it all =>

Silicon from the DAQ Perspective

— Control Path — Daia Path — Power Path

- Silicon is different I
- 17 crates, but TWO SRCs ‘ I __________________ Second/Third Floor

. 7~ P
Wthh TCllk to TSI 8 Lo First Floor
- All BUSY, DONE, and & N E[s[s i
ERRORh ‘rime;)’u‘rs lsomeb/ S : g ; g g : g : 6 Crates x 6 VRBs SVX
rom them though problem ~—~
may be elsewhere g :é/ clle a cl|l Bl |ol |B 3 Crates 16 ISL 6 L00 VRBs
SORCS Ici)\ée in bOsvx02 and 8 Cﬂg E E |_~1r - - One SRC
SVX 1R )
Q Q SVT Stat — B
. SVT Data - - Splitter Rack
- Due to SVT, Sireadsout fo - b Gottelon Hat

VRBs after L1A (not L2A) ~ \
. D~ s
VRBs are crucial ) v Fl el |F 4 Crates x 9 FIBs SVX
LIDONE signal to TS o X INEEL
indicating data transferred o ¢ 1| Jo] |n| | SC=esxsnREalblaN
to VRB :C-{ -] el L
o U J
- CPUs play role only in S DOIMS j
initialization and monitoring i 8 Crates 72 SVX PS
J‘é‘:’rg“ - CAEN PS | 8 crates 30 ISL + 12 L0O PS
- bOsvx** crates shared with RO —
EVB - you can't shepherd a Il SybridsOhipe | s Ee VK
them and if you reboot them A PORTCRD|: ! é 6 JC/PC L0O
b?/ other means, you have to ‘
Clean The EVBl Cooling, Support, Interlock
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Silicon DAQ configuration

Partitioning (usually set automatically)
- CrateSet: All Vrb crates included, dropping Fib crates is OK.

- Choose an SvxSet (e.g. SVX_NO_PEDS) (run dependent
parameters)
- TS settings to play nice with the SRCs
« IgnoreBusy = false else the TS ignores the VRBs.
* UseSrc = true else the TS ignores L1 DONE

Initialization- No Gratuitous Shepherding!

- Fib crates also initialize ladders, which sometimes do not
readback” the init parameters correctly:
bOfibO2:Error Initializing HDI Slot 18 Chan 6: SB2W7 -

Re-issue CONFIG for that Fib crate only, look for Trips. Do
not power cycle the crate, it will not help. If persistent,
page Si pager, who will either mask off or remove the ladder

- Only when a crate|does not respond [to RC signals does it
justify rebooting it

ALSO NOTE: NEVER POWERCYCLE bOsvx02 and bOsvx06 !
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Silicon DAQ Runtime Errors

Run Time Errors: Halt-Recover-Run is first line of defense.

If anything persists, page Si pager. You might first see an error condition from a silicon
crate - get more information on HALT when Si crates query all boards and find
potential problems

ie. Silicon Timeout:BUSY- Slots: 10:fa00 12:fa20..

NOTE: on HALT will see also messages like

(MLE) bOsvx04:Messenger:1:51:03 PM->Silicon Resonator:S1 18 Cch 1 -> e481:
Bytes: 00064

(MLE)bOsvx00:Messenger:1:51:03 PM->Silicon Resonator:S1 20 Ch 6 -> eObl:
Bytes: 00040

These are only meaningful if a resonance was detected, see below.

e Done TO: Data did not get sent to the VRB. Very rare, usually means a VRB is bad.
Error handler

e L1 Done TO: TS has lost count of how many free buffers in Si Chips. Exceedingly
rare.

e Busy TO: Means VRB has no more space for events. Exceedinﬁly common , as EVB
stops when any data corruption is detected anywhere (normally NOT in a Silicon
crate) and the Silicon VRBs fill up first. Find data corruption and page responsible

group.

e Done TO from TRIGGER_SCALERS_00 Rate too high: L1A rate too high to safely
operate silicon. Usually trigger table is corrupt or there's a hot trigger. Page Trigger,
look at TrigMon.
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Silicon DAQ Runtime Errors (cont'd)

e SRC Fatal Error: Data taking has stopped due to a
serious error condition - HRR should help.

current SRC firmware ailment:
SRC Fatal Error:S1 5 L2A w/o L1A
depending on data taking conditions we might want to

be*page immediately, else HRR out of it and make a
note

e SRC Fatal Error: SL 5 Resonance detected: A
resonance condition was detected which is potentially
harmful for the silicon. Note that only bOsvx02 and
bOturns RED first, then on HALT you will receive the
error message.

Additional information on HALT
(MLE) bOsvx04:Messenger:1:51:03 PM->Silicon
Resonator:S1 18 Ch 1 -> e481: Bytes: 00064
(MLE)bOsvx00:Messenger:1:51:03 PM->Silicon
Resonator:S1 20 Ch 6 -> eObl: Bytes: 00040

RECOVER and RUN once, on 2" time page silicon.
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Quick SVXMon Tutorial

SVXMon used for
automatic checking of
silicon data quality and to
intervene w/ run control
In certain cases.

15-Jul-04

SVXMon generates auto-
HRR in case of Cell Id
errors (plot from SVXMon
slides)

Max. rate every 2.5 mins.

Monitor history of
automatic HRR with
SvxErrorLogger

In case of constant HRR
from SVXMon, page silicon

For unbiased silicon
pop-up error windows
* Follow instructions

* Page Silicon

Weadge 8

Cell Id SVX Chip Status Map

wallny@fnal.gov (Rainer Wallny)
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Web Documentation

www-cdfonline/mcs/mondoc.html

CDF Hardware

Monitoring Documentation

CDF iFix Slow Controls (MCS) |ACNET -Beam Litifities + Safety | DAQ), Wisc

Tutorial - Homepage  |Web-Server Pics Tutorial Monitoring Ace Page | DAQ Ace info
Instructions to Shift Shot Setup -RadMon Operations page

Recovery Procedure  |Access Security Aces' ACNET plots

Legend | READY |, Preliminary , Mot yet available
In case of problems with systems that do not yet have recovery procedure available, Please click here for Expert call-in phone lists .

COT HV MUONS - HV CES-CCR-CPR |CEM,C/WHA,GAW| Trigger Inhibit

Instructions to Shift |Instructions to Shift |Intruction to Shift Tutorial Design Notes
Trip Recovery Instructions to Shift

Recovery Procedure

SVXISL.LOO C8X,CSP TOF PEM-PHA-PSH  |lcicle DB

eq e Instructions to Shift Shift Instructions Mot Lvailable Mot Available
Silicon e
Recove
Procedures
Radiation Mon

MNP, RPS CLC PTA piug temp | PSM power sup

Instructions to Shift  |Instruction, Recover See the Alarm Help
Section on the

“olthan page for
PSM trips

PC BACKUP X000 000

Procedure Mot Available Tutorial Mot Available
Wyhat items Instructions to Skt
Cther Info Recoven Procedure
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www -cdf.fnal.gov/internal/silicon/scc.html

CDF RUH Il Silicon Commi
W Go Communicator

< 2 A4 @ 2 H @ @ &

Back Forward  Reload Hame Search MNetscape Print Security Shop stop

g and Operations

”'| wé " Bookmarks i Location: [littp . //nmw-cdf . fnal. gov/internal/silicon/scc. htnl f‘ @7" What's Related

| # Red Hat Network (i Support 1 Shop (@ Products (2 Training

CDF RUN II OPERATIONS -

Silicon Commissioning and Operations

Organizational authority for the silican projects passed from the construction projects to operations when the Run2 silican detector was installed inside the COT. The commissioning
and operation of the silicon system innm 2 are organized as part of the operations group headed by Mike Lindgren.

The curvent SPLs (subproject leaders) for silicon are William Trischuk, and Rainer Wallny.
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As can be seen from the plot above which shows powered ladders in hlack, good ladders in green, bad ladders in red and exror rate in pink, the silicon detector has been
conmissioned and is in a stable operational phase. The silicon system is ywnning ~92.5% of its modwles and good getting good data from ~85% of them.

In order to maintain this performance ar for this detector to produce 95% (or even 90%) good data takes considerable effort and if you or your institution can help please contact us.

Unfortunately, several ladder faihore modes have emerged over the lifetime of this detector thus far. A task-force has been formed to study the most sexious of these failuwre modes
{e.g. junper and DOIM faihoes responsible for the 12 kHz L1A Yimit). Inf onnation ahout the work of this task-force can be found at the lnk below:

# Silicon Task-Force

Working groups (headed by WGLs) have heen formed to focus work on specific silicon issues.
» Detector Working Group (WGL is David Clark)

# Data Monitoring Working Group (WGL is Pete McNamara)

» DAQ Working Group (WGL is Julia Thom)

» PS/Intexlock Working Grovp (WGL is Andy Hocker)

= |
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www -cdfonline.fnal.gov/~svxii/runii/ace _mon.html

CDF Monitoring Ace Silicon Instructions

As a monitoring ace, your silicon responsibities are to:

1. MONITOR BEAM conditions using TeVMon and ACNET as follows:
© Check SVX DANGER status in TeVMon:
O If S¥X DANGER is page silicon (218-8227)
O If S¥X DANGER is RED hring HV to standby and page silicon (218-8227)
O At least once per hour, make the following ACNET plots and place them in the e-log:
O Shift Losses (C:LOSTP, C:LOSTPB, C:BOPLOS, C:BOALOS)
O SI-Testl (T:L1COLI, T:RFSUM, C:BOPBSM, C:BORAT4)
O SI-Test2 (T:5BDMS, T:RFSUMA, C:BOABSM, C:BOILUM)
O At least once per hour, check that the following criteria are satisfied:
O The electron lens is ON (L1COLI = 0).
O Losses are acceptahle (LOSTP, LOSTPB < 20.0 kHz).
O Losses are not growing rapidly (delta LOSTP, delta LOSTPB « 2.5 kHz/hour).
O Losses are stable (NO spikes » 25 kHz).
O There is no sudden increase/decrease in lumninosity (delta BOILUM < 109%).
O RF is stable {delta RFSUM, delta RFSUMA < 0.25/min).
If ANY of these criteria are svern memeniuriy not satisfied, page silicon (218-8227).
2. CONTACT SILICON expert when anti-protons are heing loaded.
2 Page 218-8227 (main silicon pager).
O Alert silicon expert that store is in.
O Report SVX DANGER status in TeVon to silicon expert:
O If SW¥X DANGER is GREEN silicon HV can be ramped up at silicon expert's discretion.
O If SWX DANGER is RED or silicon can not be included. Have SciCo call MCR to address problem.
O If silicon expert decides beam conditions are ok, they will instruet you to ramp up HV.
3. REACT to loud noises and/or non-green color from IFix.
2 Be familiar with and follow the following specific recovery procedures:
Power supply alarm/trip
Cooling problems/interlock trip
Loss of HV monitoring

Loss of alarm monitoring
"Alarm: Heartheat™

loooogd
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www-cdfonline/~svxii/runii/svx recover.htm

CDF RUN I COMMISSIONING

Recovery Procedures for Silicon Cooling/Power

Note: in what follows, "Alarm List" refers to the iFix page that paps up when the "D" bution on the Global Alarms page is clicked. Clicking the box that says "SVX," "ISL, " ar
"LOO" pops up samething called an iFix Alarm Summary Object, which is a lot like an alarm list, exceps that it sucks.

1. POWER SUFFPLY TRIP
Syeptam: A box goes red and tweets. I ADDTITON, the bars and status box on the HY summary page go red.

What should you do? Checl: the Aarm List. From there you will be able to read what ladder has tripped (B1W2 L3, for a random example). Page 218 8227 armed with this information and
the expert will help vou recover. Mote: if, afier recovery, the iFix alarms haven't cleared, try clicking "Resei Trips in CAEN" on the PS GUL

2. COOLING PROBLEMS/INTERLOCK TRIP
Sympiom: These are signalled by either of the following:

1. The "SILICON Cooling” box on the 1Fix "Process Systems ALARMSE" page goes red and LOTTD sirens blare (can only be silenced by the cryo techs)
2. The silicon sono-alarms (located on the patch panel in rack 2ER04B) emit a loud, sustained, annoying beep {can be silenced by flipping the switch beneath thern)

What showld you do? The VERY FIEST THING YOI SHOTULD DiD is check the siicon PS GUL Ifit 15 stuck (1e. not counting down, see below), or ifit is spewing out LOTS of messages
like "ATEET" or "TLLEGAL," then hit the Silicon Rack Power Crash Button located undemeath the sono-alarms.

In any event, page 218.8227 and the on-call cooling/interlock expert at 218 8626, They will help you recover. At the end of it all, make sure the sono-alarm switches are returned to "NOT
SILENCED" and the cryo techs have unsilenced the Process Systems alarms.

WNoie: A won-severs coaling problem can be signalled by a red for yellow) tweaty iFix alarm that is not accompanied by a sono-alarm or a Frocess Systems alarm. These are rare
gnough that we would le you o page the an-call coolingfinteriock expert at 218 8620 5o we can undersiand the praoblem.

3. LOSS OF HV MONITORING

Sympiam: ALL THEEE silicon bozes (SVIOITSLLO0) go red and tweet at the sarme tirne. The Alarm List shows "GULIFE communication: ITOT O " After some amount of titne (could be
seconds, could be mimites), the three silicon heartheat boxzes on the HV summary page go purple.

What showld you do? Check the sticon P3 GUL and see if it 15 updating {(look m the upper left comer of the window where it says "nezt update." It should count down from 7, stop for a few
seconds at 1, then start counting down again). Ifit seems to be stuclk,

. Wait a little longer, like 30 seconds. If vou have just recently turned a bunch of power supplies on or off, wait even longer, like 5 minutes.

Ifit's still stuck, restart the GUT by following these instructions {also posted on the GUIPC -- and they ought to be identicall)

. Ithe GUI does not restart gracefully, page the GUI expert at 2660555,

. Ithe GUI restarted O, the alarms should disappear. If they remain, or if the GUL never seemed to be stuck n the first place, page the on-call cooling/interlock expert at 218.8626. Sihe
will either talee care of it or tell you how to take care of it.

FaLd 2 =

4. LOSS OF ALARM MONITORING
nent: Done (0,391 secs) |:’111:|ﬁ
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Useful DAQ Hints for ACEs

www-cdf.fnal.gov/internal/silicon/silicon commission/daq/sidaq sop.hitml

CDF RUN II Silicon

Silicon DAQ Standard Operating Procedures

Introduction

Here s the list of Standard Operating Procedures for running and maintaining
the Silicon DAQ). They are geared toward Aces and Non-Expert Silicon people.
In all cases you should make a notein the elog with run number and a snippet of
the problem.

Unresponsive Fib (b0fibXX) or Vrb (blsvxXX) crate
Failed Warm/Cold Start from Fib

Failed Warm/Cold Start from ¥rb

"No response from the Fib" when powering up Silicon wedges
BUSY Timeout from bhsvx(02

DONE Timeout from blsvx02

High Rate of RF errors

How to Decode a Fib Id

How to Mask Init Readback on an HDI

How to Chop a Chip Chain

How to Download Sequences

Power Outage

15-Jul-04 Online Silicon SPL
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Who to Call

www-cdf . fnal.gov/internal/silicon/silicon commission/pager.html

34 I — o — [— — -

CDF RUN II OPERATIONS

Silicon Pager Numbers
For Aces
-l
System i Pager Number | Usage
Madn Sificon 315.§227 Al things Silicon
iSPL online (Rainer Wallny) 7227483 Backup of Main Pager
SPL offline [ Williamn Trischuk) 51416-919—?694 {cell) EBackup of online SPL
iCooling/Tnterlocks 218-8626 Bilicon Cooling Problem
Rad-Co 1266-2713 Radiaton Alamn
For Experts to page only
[ System  Pager Number | TUsage
P35 GUl 1266-0555 i@ Ul anomelies
DAQ 5218-894[] DAQ meltdown
Power Supplies 314-0128 P3 oddites
Ionitoring 7228729 Obsolete?

Last Updeted August I8, 2003 by Rainer Wallny
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Conclusion

Your main responsibility to silicon is to
help keep it safe.

BETTER SAFE THEN SORRY!

When in doubt, page main pager carrier
at 218.8227...

If no answer, page online SPL at
722.7483..

(Better page once too many than once too few ...)

if no response, turn it to STANDBY
(or OFF if there's a cooling problem).
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